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Osteological Analysis of Burials Recovered from the Schrage Site, 
(47FD581) Fond Du Lac County, Wisconsin 
 
Ashley Dunford  
 
 
Abstract: In August of 2009, human remains were inadvertently disturbed during 
construction work associated with USH 151 in Calumetville, Wisconsin. One adult was 
present in partially disturbed contexts beneath the existing pavement of USH 151. An 
additional burial was encountered during subsequent archaeological monitoring. Data 
suggest the two burials are located within or near the domestic portion of what was a 
substantial village. This paper presents the analysis of both burials and compares the 
context from which each burial was recovered. It is argued that two very different 
disposal practices are represented at this Developmental Horizon Oneota component ca. 
A.D. 1200-1300. 






On August 3, 2009 human remains were uncovered during road construction of 
United States Highway 151 located in Calumetville, Fond du Lac County, WI. The Fond 
du Lac medical examiner and archaeologists from the UW-Milwaukee Archaeology 
Research Laboratory determined the human remains were not recent and likely 
represented a prehistoric burial (Richards 2009). 
The human remains represented by Burial 1 were 
present beneath the pavement of the northbound 
lane of USH 151 (Richards 2009).  
 
Due to the possibility of additional burials 
present in the construction area, the additional 
construction was archaeologically monitored 
(Richards 2009). As a result, a total of 83 features 
and one additional burial were identified, mapped, 
and excavated (Richards 2009). Feature 59, Burial 
2 was uncovered during excavation of the Schrage 
Site on August 11, 2009 (Richards 2009). Burial 2 
was located north of Burial 1, in the vicinity of 
several other pit features, shown in Figure 1 
(Richards 2009). 
 
 The focus of this paper is on the analysis of 
Burials 1 and 2 recovered from the Schrage Site.  
A thorough inventory and examination was 
Figure 1. Map of the Schrage Site 
(Richards 2009). 
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conducted for Burial 1, including age estimation, sex determination, osteometrics, 
biodistance, scoring of pathologies, trauma, and weathering factors. Burial 2 was also 
thoroughly inventoried and examined, obtaining age estimation, overview of pathology, 





The research presented in this paper is based on the data collected from two 
Native American individuals recovered from the excavations at the Schrage Site. The 
focus of the burial analysis of the Schrage Site was to determine and document ancestry, 
age, sex, trauma, pathology, and other osteological conditions. The skeletal elements 
were inventoried and thoroughly examined for evidence of pathology, disease, and 
trauma using methods determined by Ortner (1981, 2001, 2003), Aufderheide and 
Rodriguez-Martin (1998), and Brickley and Ives (2006). Using the methods determined 
by Buikstra and Ubelaker (1994), age, sex, osteometrics, and biological distance was 
determined. Table 1 provides a summary of burials from the Schrage Site. 
  
Table 1. Summary of Burials from the Schrage Site. 
Feature Burial Sex Age Ancestry  
1 1 Male 50-60 American Indian 
59 2 - 5 American Indian 
 
Determination of age estimates for the adult from Feature 1, Burial 1 was obtained 
through examining the age-related changes of the os coxae and cranium, pathologies 
associated with aging, and dental wear. Determination of age estimates for the juvenile 
from Feature 59, Burial 2 was obtained through the analysis of epiphyseal union, tooth 
eruption, and determination of deciduous and permanent teeth present (Thoma and 
Goldman 1960, Smith 1991, Buikstra and Ubelaker 1994). The sex of Burial 2 was not 
determined due to a lack of a widely used procedure for determining sex of juveniles. The 
determination of the sex of Burial 1 involved analysis and scoring of the os coxae, 
cranium, and mandible. Osteometrics were also measured and calculated to obtain sex as 
described by Buikstra and Ubelaker (1994).   
 
 
Results: Feature 1, Burial 1  
 
The skeletal elements associated with the individual from Burial 1 were in fair 
condition. The majority of elements from Burial 1 showed postmortem damage from 
natural occurrences over time, previous road construction, and weathering, ranging from 
minimal cracking to complete loss of external bone. The degree of the postmortem 
damage did interfere with portions of the analysis and scoring, but did not affect the 
overall outcome of the analysis.  The majority of cranial elements were present, including 
a portion of the hyoid as well as a very robust right styloid process, both rarely found 
associated with prehistoric burials due to preservation.  
 
 




Ancestry was determined using the presence of shovel-shaped incisors in Burial 1. 
Shovel-shaped incisors are frequently found in individuals of Asian ancestry (Bass 1995).   
Wormian bones were also present in Burial 1, which is also frequently found in 





The anthropometric analysis was conducted for Burial 1 using the standard 
guidelines presented in Buikstra and Ubelaker (1994). All elements present for Burial 1 
were measured and analyzed according to these guidelines and can be found in Table 2.  
 
 
Sex Determination  
 
The determination of sex for Burial 1 involved examination of the os coxae, 
cranium, and mandible as well as an osteometric analysis using the guidelines in Buikstra 
and Ubelaker (1994). Scoring of the os coxae consisted of the ventral arch, subpubic 
concavity, ischiopubic ramus ridge, greater sciatic notch, and preauricular sulcus. Scoring 
of the cranium consisted of the nuchal crest, mastoid process, supraorbital margin, and 
the mental eminence on the mandible. The glabella or supraorbital ridge was absent and 
therefore not scored.  
 
Osteometric measurements taken from Burial 1 consisted of measuring the left 
clavicle, humeri, epicondylar breadth of the humeri, radii, the radial heads, ulnae, and the 
right femoral head. The other measurements from Buikstra and Ubelaker (1994) could 
not be obtained due to the absence of these elements from the burial. From the scoring of 
the above elements, the sex of the individual from Burial 1 was determined to be male.  
 
 
Age Determination  
 
The determination of age for Burial 1 involved analysis of the os coxae and 
cranium. Scoring of the os coxae included the auricular surface and the pubic symphysis 
using both the Todd (1921a, 1921b) and Suchey-Brooks (1990) scoring systems. The 
scoring of suture closure of the cranium included the midlambdoid, lambda, obelion, 
anterior sagittal, bregma, midcoronal, incisive suture, anterior median palatine suture, 
sagittal, left lambdoidal, and left coronal sutures. The remainder of sutures as stated in 
Buikstra and Ubelaker (1994) were not scored due to absence or postmortem damage. 
These scores were then added based on Meindl and Lovejoy’s (1985) composite score for 
the vault and placed in the ectocranial suture closure table to obtain a determination of 




52 OSTEOLOGICAL ANALYSIS OF BURIALS RECOVERED FROM THE SCHRAGE SITE, 
(47FD581) FOND DU LAC COUNTY, WISCONSIN 
 
 
Table 2. Inventory of osteological elements recovered from Feature 1, Burial 1. 
Element Left Right   Element Left Right 
Frontal PFD PFD   Sphenoid PFD PFD 
Parietal PFD PFD   Zygomatic PFD PFD 
Occipital PFD PFD   Maxilla PFD PFD 
Temporal PFD PFD   Palatine PFD PFD 
TMJ P P   Mandible PFD PFD 
        Styloid Process - P 
Hyoid P           
Element Left Right   Element Left Right 
Clavicle PD PD   Os Coxae PFD PFD 
Scapula PFD PFD      Ilium PFD PFD 
  Body PFD PFD      Ischium PFD PFD 
      Glenoid f. P P      Pubis PFD PFD 
Patella - -      Acetabulum PFD PFD 
Sacrum PD PD   Auric. Surface PFD PFD 
              
Vertebrae 





C1 - PFD   
#Present/ 
#Complete     
C2 PFD PFD   C3-6 3/3` 4/0. 
C7 PFD PFD   T1-T9 8/1. 9/4. 
T10 PFD PFD   Sternum     
T11 PFD PFD   Manubrium -   
T12 PFD PFD   Body -   
L1 PFD PFD   
Xiphoid 
Process -   
L2 PFD PFD         
L3 PFD PFD   Ribs # of Elements 
# of 
Fragments 
L4 PFD PFD     21 74 
L5 PFD PFD     Left Right 
        1st PD PD 
Element Left Right   2nd PFD PFD 
Humerus PD PFD         
Radius PD PFD   Hands Left Right 
Ulna PD PFD   # Carpals - 1 
Femur - PFD   # Metacarpals 4 3 
Tibia - -   # Phalanges 5 5 
Fibula - -         
Talus - -   Feet     
Calcaneus - -   # Tarsals - - 
        # Metatarsals 1 - 
Misc Bone 
Fragments       # Phalanges - - 
108 fragments              
        F =Fragmented   
Cranial Fragments       D= Postmortem    
56 fragments       Damage     
        P= Present     
        Y= Yes     
        N = No     




The condition of the individual from Burial 1 did not show signs of infectious 
disease or vitamin deficiencies. The pathology was specific to particular areas of the 
individual.   
 
 Little was found when analyzing dentition for pathology and caries. Dental caries 
refer to the defects of the enamel and underlying dentin, with which a lesion forms where 
the occlusal surface of two teeth come into contact (Ortner and Putscher 2003).  All 
maxillary and mandibular teeth were present. Following the procedures in scoring 
development wear, and pathology found in Smith (1984) and Scott (1979), a combined 
total of 11 dental caries were identified, five in the maxillary teeth and six in the 
mandibular teeth. One abscess, a pocket of infection, was documented in the right 
mandibular second incisor, and measured around 1.5 mm.   
 
 Periostitis was identified on the right ulna and acromion process and spine of the 
left and right scapulae from Burial 1. Periostitis is an infection of the periosteum that 
causes woven bone to form on the surface of the bone (Ortner 2003). Osteoarthritis was 
identified in the cervical, thoracic, and lumbar vertebrae, as well as the point of 
articulation between fifth lumbar vertebra and the sacrum.  
 
The lumbar vertebrae present showed signs of long-term osteoarthritis, including 
a large amount of lipping and deterioration vertebral bodies and deterioration. 
Osteoarthritis was present in all of the lumbar vertebrae. Figure 2 provides examples of 
osteoarthritis in the lumbar vertebrae from Burial 1. Schmorl’s nodes were also located 
on the vertebral body of the lumbar vertebrae, as well as the glenoid fossa of the 
scapulae.  This is an indication of extensive physical effort and exercise of the back 
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The trauma found in Burial 1 was recorded in the left hand, thoracic vertebrae, 
cervical vertebrae, and ribs. The trauma of the left hand was located in the intermediate 
and distal phalanges of the first digit, which is seen in Figure 3. The trauma of the first 
digit caused deterioration of the cartilage between the intermediate and distal phalanges. 
This deterioration caused the proliferative lipping of the distal phalanx. This deterioration 
of cartilage caused eburnation on both the phalanges, shown in Figure 3.  Eburnation is 
the act of bone on bone friction, causing loss of bone as well as the area to become 
smooth and is usually identified by its glossy appearance (Ortner 2003).  
 
From the angle at which the distal phalanx rests upon the intermediate phalanx, it 
looks as though this digit was permanently semi-flexed. The impact of this injury was 
also prevalent when scoring the left humerus during osteometric analysis, which was the 
only element to score as female. This female score suggests the trauma to the hand 
restricted use of the left arm, as well as the possibility this individual was right-handed, 
or became right-handed after the injury.  
 
  
Figure 3. Left, trauma to the intermediate and distal phalanges of the left hand. 
         Right, lipping and eburnation of distal phalanx of Burial 1. 
 
 Trauma to the cervical and thoracic vertebrae was found within areas of 
articulation. The thoracic vertebrae revealed eburnation, deterioration of bone, and 
proliferative lipping to the superior and inferior articular facets (Figure 4).   
 
The majority of trauma in the cervical vertebrae was located on the first, second, 
and third cervical vertebrae. The first cervical vertebra showed lipping and minimal 
eburnation on the odontoid articular facet. In connection with this, the second cervical 
vertebra had proliferative lipping on the odontoid process. Since this is not only an area 
of articulation for the first and second cervical vertebrae but also allows for movement of 
the cranium, such movements may have been restricted.  
 
Analysis of the third cervical vertebra showed compression and lipping of the 
vertebral body (shown in Figure 4).  This trauma was consistent with trauma of the first 
and second cervical vertebrae, thoracic vertebrae, and the osteoarthritis and Schmorl’s 
nodes found in the lumbar vertebrae.  
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Figure 4. Left, posterior view of lipping and eburnation on a thoracic vertebra. 
         Right, bone loss and lipping on the body of cervical vertebra, Burial 1.   
 
The ribs from Burial 1 showed a considerable amount of trauma. A total of six 
ribs showed evidence of healed fractures (Figure 5). One rib showed both trauma and 
pathology, as well as enlargement of the rib as a whole. This rib had proliferative bone 
formation covering the area. It is probable the overall enlargement of the rib is from the 




Figure 5. Healed rib fracture. Note the enlarged area in the middle of the rib,  




The previous construction and roadwork at the Schrage Site caused fragmentation 
of skeletal remains from Burial 1.  Postmortem crushing of the skeletal remains was 
prevalent due to the road placed above Burial 1. Gravel was found embedded into the 
majority of skeletal elements from Burial 1 including the cranium, long bones, pelvis, 
ribs, vertebrae, clavicles, and scapulae.  The embedding of gravel in these elements did 
not affect the analysis.  
 
 
Feature 59 Burial 2 
 
Burial 2 contained the skeletal remains of a juvenile. The skeletal elements of 
Burial 2 from feature 59 were highly fragmented and in poor condition. Skeletal elements 
representing the individual in Burial 2 consisted of cranial elements, part of the mandible, 
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left ilium, ribs, vertebrae, and the proximal portion and epiphysis of the right femur. A 
complete inventory can be found in Table 3.    
 
Table 3. Inventory of osteological elements recovered of Burial 2. 
Cranial Bones and Joint Surfaces 
  Left Right   Left Right 
Frontal PFD PFD Sphenoid - PFD 
Parietal PFD PFD Zygomatic - PFD 
Occipital - - Maxilla PFD PFD 
Temporal - PFD Palatine - - 
TMJ - - Mandible - PFD 
            
Clavicle - - Os Coxae     
Scapula - - Ilium PFD - 
Body - - Ischium - - 
Glenoid f. - - Pubis - - 
Patella - - 
Acetabulu
m - - 
Sacrum - - 
Auric. 
Surface PFD - 
   
Teeth: Deciduous 
Mandible Left Right Maxilla Left Right 
i1 P P i1 - - 
i2 P P i2 - - 
c P - c - - 
m1 P P m1 - - 
m2 P P m2 - - 
Teeth: Permanent 
Mandible Left Right Maxilla Left Right 
I1 - P I1 - - 
I2 - P I2 - - 
C P P C - - 
P3 P P P3 - - 
P4 P P P4 - - 
M1 P P M1 - - 
M2 P P M2 - - 
M3 - - M3 - - 
 Postcranial Bones and Joint Surfaces 
Vertebrae   # Present Vertebrae       
C1 - Centra 
Neural 
Arches Hands   
C2 - 13 6 # Carpals - 
31 
Fragments       # Metacarpals - 
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Sternum       # Phalanges - 
Manubriu
m -         
Body -     Feet   
  Left Right   # Tarsals - 
Ribs 5 2   # Metatarsals - 
1st - PFD   # Phalanges - 




Fragments         





Epiphysis     
L. 
Humerus - - -     
R. 
Humerus - - -     
L. Radius - - -     
R. Radius - - -     
L. Ulna - - -     
R. Ulna - - -     
L. Femur - - -     
R. Femur P PFD - 
F= 
Fragmented   
L. Tibia - - - 
D= 
Postmortem    
R. Tibia - - -        Damage   
L. Fibula - - - P= Present   
R. Fibula - - - Y= Yes   
  Left Right   N = No   
Talus - -       





Ancestry was determined using the presence of shovel-shaped incisors in Burial 2. 





The anthropometric analysis conducted on the individual from Burial 2 focused 
primarily on dentition using the procedures laid out by Thoma and Goldman (1960), 
Smith (1991), and Buikstra and Ubelaker (1994). Non-fusion of the vertebrae and right 
femur were also analyzed in the age determination using Buikstra and Ubelaker (1994). 
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The sex of this individual was not determined due to a lack of a widely used procedure 





As stated previously, the methods for determining age of juveniles discussed in 
Thoma and Goldman (1960), Smith (1991), and Buikstra and Ubelaker (1994), were used 
to determine the most accurate age of the juvenile from Burial 2. The Thoma and 
Goldman method focuses on tooth enamel formation, tooth eruption, and root completion 
in both deciduous and permanent dentition of the maxilla and mandible. The Smith 
method uses the values of 15 stages of tooth formation of the deciduous and permanent 
mandibular dentition to determine age. The Buikstra and Ubelaker method looks at the 
sequence of formation and dental eruption of deciduous and permanent teeth to determine 
age.  
 
 After analysis using the methods for age documentation stated above, the age 
range of the juvenile was estimated to be between 5.4 and 5.8 years. This estimation was 
determined by taking the lowest age estimate of the 4th premolar and highest age estimate 
of the 2nd molar obtained from the Smith method. These two teeth were chosen because 
they are two of the teeth to form later than other permanent teeth present with Burial 2. 
The Buikstra and Ubelaker method scored the age of this individual as 4 years +/- 12 
months. The Thoma and Goldman method scored the age of this individual as 4-6 years. 





Although there was poor preservation and lack of skeletal elements of Burial 2, 
pathology was evident on the cranium.  As previously stated, periostitis is an infection of 
the periosteum that causes woven bone to form on the surface of the bone (Ortner 2003). 
When analyzing the cranial fragments, periostitis was located on portions of the frontal 
and parietal bones. Figure 6 gives an 
example of periostitis from Burial 2.  
 
 Cribra Orbitalia, the formation of 
porosity of the eye orbits and directly 
above the orbits on the frontal, was 
identified in the right orbit. Cribra orbitalia 
is known to be associated with iron-
deficiency anemia and scurvy, a vitamin C 
deficiency (Ortner 2003). The cribra 
orbitalia of the individual in Burial 2 is not 
consistent with scurvy (Ortner 2003).  The 
identification of periositis on the frontal 
and parietal bones is consistent with iron- Figure 6. Periostitis on a cranial fragment from 
Burial 2, ectocranial view. 
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deficiency anemia. This development of the cribra orbitalia suggests early stages of iron-
deficiency anemia (Ortner 2003).    
 
Abnormal proliferative bone formation was also located in the alveolar tooth 
sockets in the mandible and maxilla. This abnormal bone formation is also consistent 




Figure 7. Left, cut mark on a cranial fragment. Right, cut marks and removal of bone  




The trauma shown on the osteological material from Burial 2 was found in two 
forms: cut marks and evidence of burning on the cranial elements. Fourteen cut marks 
were located on eight fragments of the frontal bone from Burial 2. These cut marks were 
located on the exterior portion of the cranium and were positioned horizontally across the 
cranium near the coronal suture when placed in anatomical position. These cut marks 
range from shallow, thin cuts, as seen in Figure 7 
to longer and deeper cut marks which removed 
portions of the bone, indicative of scalping, also 
seen in Figure 7. One vertical cut mark was located 
on the right supra-orbital margin of the frontal 
bone.  
 
Cut marks were also found on a cranial 
fragment that showed signs of periostitis. These 
cut marks were found on top of the pathology, 
indicating this individual had the disease before the 
cut marks were made.  
 
Signs of burning were also found on the 
cranial fragments. Only fragments of the frontal 
bone show signs of burning. The cranial fragment 
with burning present also shows evidence of cut 
marks (Figure 8).   
          
Figure 8. Evidence of burning and cut 
marks of cranium from Burial 2, 
ectocranial view. Arrows show cut 
marks. 
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Discussion and Conclusions 
 
The analysis of mortuary practices at the Schrage Site shows two very different 
disposal techniques. The positioning of skeletal material of Burial 1 is consistent with a 
flexed positioned burial, however due to the disturbance, a conclusive burial positioning 
could not be determined (Richards 2009). With the absence of most of the lower 
extremities, it is difficult to establish burial positioning. With tooth puncture marks 
observed on the portion of right femur, this loss of the lower extremities could be due to 
animal activity. This carnivore activity suggests a possible shallow burial where the 
animals were able to access the lower extremities, or the result of a delayed burial, in 
which the individual was not buried immediately, allowing time for carnivore activity. 
  
 The distancing of Burial 1 from the concentrations of other features located at this 
site suggests two possible situations. The first is this burial was not associated with the 
individuals responsible for the features uncovered occupied the Schrage Site. However, 
the recovery of one Madison projectile point supports the possibility that this individual 
was buried during or shortly before the occupation of the Schrage Site (Richards 2009). 
The other possibility is this individual was buried spatially distant from the main location 
of the site. This suggests the individual in Burial 1 was a respected individual and given 
an honorable burial. The distancing of burials is prevalent in Oneota mortuary practices 
throughout southeast Wisconsin (Foley-Winkler 2004; Overstreet 1997).  
 
 Burial 2 is not consistent with a primary or secondary burial, and was not laid out 
in any particular position that could be determined from excavations. Burial 2 shows the 
possibility of a casual disposal. Burial 2 was located within an area of the site surrounded 
by other pit features containing a variety of refuse from domestic situations, the opposite 
of what is shown in Burial 1. The recovery of faunal remains, broken ceramics, and shell 
from Burial 2 suggests this feature was also used as a refuse pit (Richards 2009). Given 
the skeletal trauma associated with Burial 2, it is possible this individual was injured 
during a time of warfare at or near the site.  The finding of cut marks associated with 
probable scalping may suggest this individual was an outsider to those occupying the 
Schrage Site.  It is possible this individual died due to the trauma. The causal disposal 
also suggests this individual may not have been associated with those occupying the site 
at that time.  
 
 Ongoing analysis of the material culture recovered from the Schrage Site will help 
to resolve some of these issues. Currently, both the archaeology (Richards 2009) and this 
analysis suggest the two sets of human remains recovered from the Schrage Site represent 
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